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m*jki] 

C : 0.35-0,7 m'ass%, '.• 
Si I 0.30—1.1 mass%. 
Mn : 0.2 —2.0 mass%> 
Al I 0.005 -0.25mass%> 
Ti : 0.005 -0.1 mass %, 
Mo ! 0.05— 0.6 mass%> 
B : 0.0003—0.006 mass%> 
S : 0.06mass%jy.Tx 
P : 0. 02mass% X V? 
Cr : 0.2 mass%MT 

umm 2 ] m$®L i wt\ mmmm^ s & k 

Cu : 1.0 mass%&T\ 
Ni : 3.5 mass%J^T\ 
Co : 1.0 mass%£lT\ 
Nb : 0.1 mass%mT43J:y f 
V I 0.5 mass%mT 

C : 0.35—0.7 mass%> 
Si : 0.30—1.1 mass9^ 
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Mn : 0.2 —2.0 mass 1 ^ 

Al : 0.005 — 0.25mass% N 

Ti : 0.005 -0.1 mass%. 

Mo : 0.05—0.6 mass%. 

B : 0.0003-0. 006 mass%. 

S : 0.06mass%£JtT\ 

P : 0. 02mass% J: 

Cr : 0. 2 mass%m.T • 

^;i-r>-9-^ >a^c7)^-ftoa^^no%^±-e^D> $ h KnmwLmxttfk 
mum 4 ] mmm 3 k^t, mmm±-e^> 

[1*^5] ffiftfcE3£7fc«t4fc;i3V>T\ ituffifl*ttf 5 \ $ <b £ 
Cu : 1.0 mass%mT> 
Ni ! 3. 5 mass%J^T\ 
Co .* 1.0 mass%MT\ 
Nb : 0. 1 mass%J^T*5 X £>* 
V ! 0. 5 mass%J£JlT 

C : 0.35-0.7 mass%. 
Si : 0.30-1.1 mass%^ 
Mn : 0.2 -2.0 mass%^ 
Al : 0.005 -0.25mass%> 
Ti : 0.005 -0.1 mass%, 
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Mo : 0.05—0.6 mass%s 
B : 0.0003—0.006 mass%> 
S ! 0.06mass%J^T\ 
P I 0.02mass%mT&<J:O ? 
Cr : 0. 2 mass %.J£iT 

. iifjfcB 7 ] it 6 k&^x, rnmmrnm^ £ t k . 

Cu : 1.0 mass%JSlT\ 
Ni : 3.5 mass%mT\ 
Co I 1.0 mass%.fcJlT\ 
Nb : 0. 1 mass%&T:fc<fc If 
V : 0.5 mass%mT 

C : 0.35—0.7 mass%> 
Si : 0.30—1.1 mass% N 
Mn I 0.2 —2.0 mass%> 
Al : 0.005 ~0.25mass%> 
Ti : 0.005 -0.1 mass%^ 
Mo I 0.05—0.6 mass%> 

B : 0.0003—0.006 mass9^ 

S : 0.06mass%&T> 

P : 0.02mass%J^Ti3<t^ 
Cr : 0. 2 mass%J2lT 

*<om.2 x;/s&±<Dmmx^mLtz<D*>, m\tim<omm&m : soo ~iooor 



ailiEijf 2004-3009047 



0iffI2OO3-2O 3 7 3 5 ^ 

Cu : 1.0 mass%mT> 
Ni : 3.5 mass %JSLT, 
Co : 1.0 mass%J^T\ 
Nb : 0. 1 mass%JSlT*3 <£ &• 
V : 0. 5 mass%mT 

\m?mi i] nt^iotc^r, Hfrie^ifciiio^ji^AtLo^T trover 
> ^mm%\Km<Dtmim.* 8oo~iooort-r^i<h*#^a:-r^> -^#14 

[If im. 1 2 ] 8 ~HOv>-f tL^^isv^T, ttrfBjjn^SfgfflT-Ojjniii 

[f&wofNffl&i&sl!] 

[0 0 0 1] 

[»9!OJK**aaiJ$HEP] 
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[0 0 0 2] 

[0 0 0 3]. 

fc 1: &#3ij£ * isiJi $ * * jt * x. i« mm& x ft iz x & $ 

[0 0 0 4] 

^m^mir^mmai^K^k^^^t^^Ki>r^mi:mLx^tzo 

[0 0 0 5] 

OJfc (CD/R) & 0.3-0.7 fcfWRLfc±TN i©CD/R tMfflffi.$£Xttf&. 
ommfrb lmatX<D*-XT1-<f higfi&Sy f , tsmtmXKtt<D (CD 
/R) =0.1 ^-CO^tfy^-^^^Hf te£V^ffl%L%t\tl&<Dmtp>kW<D 



ttSIE^2 004-3009047 



0HI2OO3-2O 3 7 3 5. Q ^-v : 6, 

[0 0 0 6] 

#112000-154819-^2^ (#MH»*0|6HIn;S:* [0 0 0 8]) 

[#W£ii£2] ■ . 

#FI¥8 -53714 -^^K (#^It^<7)|gH) 
[0 0 0 7] 

l i 9 1 -r %> mm] 

[0 0 0 8] 
[0 0 0 9] 

(1) atE*'fk^«Ljft»c|PllEL^:«IH > MAfr£ifeU 1^ivmW&mtet>tz& 
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*m%:mzmstftLs t<o'm^uz^%.^mmm^n±.-r^o #KSi£o.3o 

12 ^ m J^TOlfti W <b th%> 0 
[0010] 

(2) -gr^omM. T%t>%ffiAtimv>*mz. ^Ji-j h$m,&£v?/i tzi±^ 
frnLtzmwi,T:$>2>tz#>, mxtitomm^-xr-i-j f^tw^ht^^ 

[0011] 

(3) itfit^id^, ik¥&j&&£u?mk*mmLtzmtf*mmL, mmm%\ 

smizmMtu %m^m^±.-th 0 m*mK\±, nmum-.^ -loootv 
2»t$ita: smxTt-t^zthzx. *k mimi£m^t>tzt)*m: i2^ m jjito 

[0012] 

1 . C : 0.35—0.7 mass% N 
Si I 0.30-1.1 mass% N 
Mn : 0.2 -2.0 mass%^ 
Al : 0.005 ~0.25mass% % 
Ti : 0.005 -0.1 mass%. 
Mo : 0.05—0.6 mass% > 
B : 0.0003-0.006 mass%> 
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S I 0.06mass%&T\ 

P : 0. 02mass%^T& J: Xf 

Cr : 0.2 mass %\>XT 

[0 0 13] 

2 . ±IB 1 Ki3V>T, mifi^^-^ $ >c 
Cu I 1.0 mass%mT> 
Ni : 3.5 mass%£TF\ 
Co : 1.0 mass%J£JlT\ 
Nb : 0.1 mass%J£lT^«t<y f 
V : 0.5 mass%^T 

[0 0 14] 

3. C : 0.35-0.7 mass%, 
Si I 0.30-1.1 mass%^ 
Mn I 0.2 -2.0 mass%. 
Al : 0.005 ~0.25mass%, 
Ti : 0.005 -0.1 mass%, 
Mo I 0.05—0.6 mass%^ 
B : 0.0003-0.006 mass% > 
S : 0.06mass%&T\ 
P : 0. 02mass%J^T*5 <fc If 
Cr : 0.2 mass%J£lT 
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[0 0 15]. 

4 . ±ta 3 Kfc v>-c\ ^Ji^Attm<7)^kSil^^ 2 mmJ4±-e* & ^ t £#m 

[0 0 16] 

Cu : 1. 0 mass%£I>T\ 
Ni : 3. 5 mass%J£JlT^ 
Co : 1.0 mass%J^n^ 
Nb I 0.1 mass%mT£J:U f 
V : 0. 5 mass%J£lT 

[0 0 17] 

6. C I 0.35—0.7 mass%. 
Si : 0.30—1.1 mass%. 
Mn I 0.2 —2.0 mass%. 
Al : 0.005 — 0.25mass%> 
Ti : 0.005 -0.1 mass% N 
Mo : 0.05—0.6 mass%, 
B : 0.0003-0.006 mass%, 
S I 0.06mass%m^ 
P : 0. 02mass% J^Tfe X V* 
Cr : 0.2 mass%JiJLT 
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[0 0 18] 

Cu : 1.0 mass%J^T> 
Ni : 3.5 mass%&T\ 
Co : 1.0 mass%&T\ 
Nb : 0.1 mass%£JlTi3<J:lf 
V ! 0.5 mass %VXT 
(?) i *> if* t>M&tz 1 mt tz li 2 m&±. Sr'-^firi- & ft £ C t 1~ & . 

10 0 19] 

8. C I 0.35-0.7 mass%. 
Si : 0.30-1.1 mass%, 
Mn I 0.2 —2.0 mass%> 
Al : 0.005 ~0.25mass%^ 
Ti : 0. 005 -0.1 mass%, 
Mo : 0.05—0.6 mass%, 

B : 0.0003-0.006 mass%> 
S : 0.06mass%£JlT\ 
P : 0.02mass%i^Ti3J:U ? 
Cr : 0.2 mass%J^T 

*<Dm.2 w^ist^Lf^t), ^xfi^mumum : soo -iooox: 

[0 0 2 0] 

9. ±iB8i;^^r. mtmmm*\ zbK 

Cu : 1.0 mass%£JlT\ 
Ni : 3.5 mass%mT> 
Co ! 1.0 mass%&T\ 
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Nb : 0.1 mass%J£JlT£J:O f 
V : 0.5 mass%J^JLT 

[0 0 2 1] 

ft»o«®^xtL«Fojn«ftis^«r sob- looot: t-r* i t ^^mfc-fa. ^ 

[0 0 2 2] 

11. ±i2iotc43v>T, fftuwkm<D-&mT&M\ti<n&x\z~D\ t ^T, mmm^xtL 
nnmmst* soo~iooot;^&£t&#^-r&> m^wmzmfifzmuo 

[0 0 2 3] 

12. ±i58~ii<^v»-rtL^^^T, |jriajnsfcz^iEH^oini»iNFW«: % nao 

[0 0 2 4] 

13. ±i2 8~i2<7)v>-r^^fev^T, i*mwm\tLKx&m#£m<D&,iKmw* 

[0 0 2 5] 

C : 0.35-0.7 mass% 

*****TteC0»JROrtl±JC*ai»zif#^& o L^Lft^fe, ^4^0.35 

mass% ft v> fc « s *l* to C D SUE * * fc tt^ftflMMB $ 
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£a*&&*«Lli< 0.35mass%£)L±*«ini-*o — 0.7 mass%£jg 

mm, &®wi&&&£xm®i£mtim&T?2>o. z<Dtz#>ci*, 0.35-0. 7m 

ass%<*>i&HK|&5£L£ 0 £F£L<te 0.4-0.6 mass%<^tgfflT^-2> 0 

[0 0 2 6] 
Si ! 0.30-1.1 mass% 

Site, ^!§BJ^i5V^-c#^tcS^^7C*'C*)l9> 0.30mass%^_h 
(O^mZ'&mt-f&o t^7<Dte, Si*^ ? 0. 30mass% KiMtz^ m&0ki*i5 

<vmmt-$-2>ZttfX£-%^frL>X~&2> 0 L^L&^tb. si*^ l.imass^oS- 
jgx. & £ , 7^y<i v (ommmtK x. n m $ ^_t# u •©iijtt^ «t 

<7>1&T£^<o tot, Site. 0.30-1.1 mass%0$£HM;tLfco #f£b<te 
0.40-1.0 mass%<7)$gH-e^>^) 0 

[0 0 2 7] 
Mn I 0. 2 —2. 0 mass% 

T*£fca£>^ «MfitJ«jfjnt-^)^ 0.2mass%^-e(i-e-<^^»^lc' 
SLV^T?, 0.2 mass%J^_Lt L£ 0 IfJKli 0.3mass%m_hT^^o — 3fr, 
Mn4# s 2.0mass%£jmx.& ^MAtt^O^:*-^^-* h^*i#nU ^£oT 
iEMM^STU V^XMzC^m%im<Dl&T*]®<<7)X^ Mnte 2.0mass% 

£>V^£>;*>C7)T\ 1.2 mass%mTt-t&<^$HlT&&o $£>K£?3;L< 
te 1.0mass%J^T-e^>^o 
[0 0 2 8] 
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Al : 0. 005 -0. 25mass% 

h<7)±#^<^flJ^li^>OT% Alii 0. 005-0.. 25mass%<7>fSHK|5g5tL£o 
£f£ t.< li0.05~0.10mass%O^B-e&& 0 

[0 0 2 9] 
Ti : 0.005 -0.1 mass% 

W.Z*tZ>im*^-fZ> 0 ZOZh^n&fzSbKli, &%<ti> 0. 005mass%O£- 
G*>Z^ti-2>j)^ 0.1 mass%?r@^T^$n^,hTiN^#*iC^^tt^^ 
*, i Mm^WM^n & t & o Tte D «9 L wg;T£*S < WC % Ti 

ii 0.005-0.1 mass%^HiC^L^ 0 Ifti L < fi0.01-0.07mass%OiEffl-C 

££>ic. N^r^ic@^LT. BKii^AtttefrJiicJ: 19, 
h-?)\s7-y*M YmMZn&WL&frbl^ Ti (mass%) /N (mass%) 2=3. 42£ 
MJE. £ & £ i: tWiST* h o 

[0 0 3 0] 
Mo I 0.05-0.6 mass% 

tztb, 'mxti^mmt^fzt6Km^(bfi^o mux, mo^ mm^^n 

Z<D£r>^ Mofi, *§&Wlz&^x#1%Kmm%7Lmx&y) , Hr«^0.05ma 

ss%bzmtz%^t, mm&i*^mxttmftz\,*fr±>> KmmLx^tm^m^ 
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<o t£oT^ MofiO. 05-0.6 raass%<Dmffl^V&fcLtz 0 £f£ t < 0.1-0.6 ma 
ss%<7)^ffl-e^^ 0 
[0 0 3 1] 

B I 0.0003-0.006 mass% 
Bit, ^^t'fiai^Sv^ivjl/f^t^f ba^^^^^i-t^^*^ 

Z.tK£t)pi£t) 3tJt £ ft ± £ ££>KB&, Slf^ 

Z<Dfztb, *mMT~l±, B*mm&)^mu1r2>^ ^»^0.0003mass%^il 
tzl£^b*<Dm)m^^<, —-ft 0.006mass%£jg;i-C-^r£-£.i> t^<D$j 
^{if&frlU ttLZf&frxx h<7)_t#£*g< fztb, B «i0. 0003-0. 006 mass%<7) 
mm^UfcLizo t< liO. 0005-0. 004 mass%?)$£|gT-&&o 

[0 0 3 2] 

S : 0.06mass%&T 

Sfi> fi^-eMnS £#J&U •SJWUtt ; lrlS]±$^^>^-ffl7C||-e$)^^\ 0.06mass 
%£®x.T^r$-£;i> ^^^^ftTS^jE^aT^-^^Tt^, S«0.06ma 
ss%mTt'$lJPlt/io #i L < fi0.04mass%£rF-e&£ o 
[0 0 3 3] 

P I 0.020 mass%mT 

"^fcfcfefr©^* ih^l Lv>^\ 0.020 mass%t-e{ifp#^tt^ 0 

[0 0 3 4] 
Cr : 0.2 mass%J^T 

0. 2 mass% £ T-(ifp#t? § & 0 L < ttO. 05mass% &TX*$> & 0 
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[0 0 3 5] 

Cu : 1.0 mass%Js)lT 
Cull. ^Att14<7)fni±^^-e^ «9 , ifc7x5/ffifi|:H»U ^<7>@}§5j£ 

*L&d*&, ^Jt** l.Omass%e0^^t^^JoXB#«Jtt^^i-^7tae>. 
1.0 mass%JaTOjgJDfci:*o $ L < (±0.5 mass%mT-C&& 0 

[0 0 3 6] 
Ni : 3. 5 mass%mT 

•Cfc»K 3.5 mass%*Sx.T^ijni** tIPWOnX h^±.#i"^0^\ 3.5 mass 
%J^TO^iinfc-r*o 0.05mass%^f ^j)nT(^AtLtt<7)fB]±^i5J: 

TO#5^0©TWJ^I*^/Jn$v^T\ 0.05mass%J^_h^f£-£;z> Z£ib*m$ 
$J£L<(± 0.1-1.0 mass%-e&& 0 
[0 0 3 7] 
Co : 1.0 mass%^T 

Tili^^it^^ 1.0 mass%*0x.T^p-t"^> tit«037 h ri*_t#1- & <£> 
T\ 1.0 mass%mTO^ni:-r^>o fci3, 0.01mass%5|cStOi^ip-CH > <fc#38JK 
0®TWJ$U^5& ? /Jn$v^T\ 0.01mass%JiJl±^ijn-*-&£ b&SLt Lv\> tfrtL 
< (±0.02-0.5 mass%-e&&o 
[0 0 3 8] 
Nb : 0. 1 mass%mT 
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tL^O^tcioTfaCOjffi^SiJK^^^-fr^o LfrLfttfb, 0.1mass%£ 
mz.X^mZ J £Ti>Z<Dm&tef&fa-S~2><7)'e, 0.1 mass%£_hl&t1-&o 
0.005 %*«0^1ni"Ct±, ^m?Mb^ffli3J;O f M^^L^<k^tt<7)[fi]±^J^ 
4>$v*fc#. 0.005 mass%&_t«]-?-£ - Lv\> $f 4 L < (iO. 01-0. 05 

[0 0 3 9] 

V : 0. 5 mass%mT 
Vtt, «!«t«-CC, N^^t^ffiSiKISxfl*: L.TfW8i-*d Lilt ' 

<k««ttt «r irj jt $ -fr & x*-e ^ * «j . ztibftM&Kx mm&Bt & ft ± 
■mt&o LfrLtztfb, 0.5 rMss%*mz.x^m2*tri>z<D%}%:i±mnl-2><o 

X\ 0.5 mass%JslTfc-r&o 0.01mass%*^<7)^JPT^i, faDOJSt^JS 

^IfiJ±Sb***/>$^o-c 0.01mass%^±^ni-^^^5& s Mf Lv> 0 L < fi 
0.03~0.3 mass%-e^& 0 
[0 0 4 0] 

tt4tt^«r#«^ ( voi%) x*\o%vx±.t't o ^ 
toft-9--f 7x7^ h/j^fcWMomm^anu ^sut-xf 
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[0 0 4 1] 

[0 0 4 2]. 

T> Zbfcfti L< (±5 y«m JglTt?aba 0 
[0 0 4 3] 

1 K LTff -9 © 

v\ **fll§t-Ctt lOOro^^r-^^-f HftliO«J«*«* < $>zmzfrb& 

>etT, c«lt:ov^T, ^W^fcS'fbJSffo 1/5{£S, 1/2 ttM&ZTf 
4/5 ^g-etL-rtLCOeen^lt^^^lB^-^x^-^f b*fc&fci8l£U ^-ftto 

&ib\ ¥^IB*-*<r7^ b*£#<a}fJ£{± N jfc^ftiltcj: Ox 400 (1$L 
i<^)If : 0. 25mmX0. 225 mm) h lOOOfg ( 1 -fiLWOMW. I 0. lOmmXO. 09mm) T? 
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t a*» are* & 0 j: 1 *mmmw&<r>i& 

> ;£ h \ZM t L < it 3 mm&±X& 2> 0 
[0 0 4 5] 

m7E<nj&frm.m Kmm. t fzmu * , ^msm t tz \±m^^Mk, &w kj& c x 

<< hm^^^t, ■fr-oztLh^j-rj hmm.t^)VT>^-^ vm.m,<D^<DmM 
vo\%&±.<D®Mtir2>fzit)i l z^ ■^mm^xfh^mirm^mnmmz'o 
v>rii\ jm-^m^mmmiii.zx^m^.ofmizmjiLtz^, 0.2 r/ s m 

&&<V#rMmfflfc 0.3~30°C/s-e^>^ o 

im&pxii 9oox;m~~n5ox:<Dummmx?fiztj)m* 900 v 
^ --ft\mx:mx\±i}m^* Y^-kz < t£&tz#>, mmM\ l zsFmt%2>frt>x$> 

[0 0 4 6] 

*%wxi*, ±mLfzmikmzn&fz&) l zmmm%Ati*]M-fi>K 
&fflm%A*im<D])\im%L ] mmte 8oo~ioootc£i-&<.&^&& 0 fcv^ofi. 
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&T*m<frbx*$>z 0 xyifrtL\<mmM3mmi± 800-950 °c-e&& 0 

[0 0 4 7] 

Xti*. in&ajg : 800 -looo'Cfc Lxffx,&x\**o jftJsay&AfL&a 
g&mifcD ^T^^?^xttnbv>-c. uniftzURi-soo ~iooor 

[0 0 4 81 

flii3fMTT^^o 
[0 0 4 91 
[H«!ll 

tLtZo iitt^Xfi 300X400mm X°$>-ofz 0 ZcomPc*, 1? >TM 
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LT 900t:jgfc Ltz 0 J±M1£<Di$m*&2 K^ir^t Ltz 0 
ov>T\ ^fSfc : 20mm 0, JCS^**#sta =1.5 OStfCfc^T*- 

3lfi&fflv>T, t62^^#TT?j^*L^o^v-^^*fflV»T 170t:x 

& c ») mmmkiiy mjz y -..mo n • m (= -500 k g f • m ) <r>p c *>'m& 

M^J)^iS^#$r^x.Tffv\ 1X105 EI ©f&ffr & £ jsfrfc' 

[0 0 5 0] 

m^t^^<7)icov^T(i, *ti^ti<Dj&\tvfe<DmmmfrzmfeLtzo s&k 

, «ftS*£@fcov>Tt;J\ ^M^fc^tSffo l/5f£«, 1/2 J; 0*4/5 & 

[0 0 5 1] 
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